Hydrogen exchange kinetics of human hemoglobins. The pH dependence of solvent accessibility in cyanomet-, oxy-, and deoxyhemoglobin.
The hydrogen exchange kinetics of human oxy-, deoxy-, and cyanomethemoglobin have been measured as a function of pH by the tritium tracer method. At 5 degrees C and in phosphate buffer both liganded and unliganded forms of ferrohemoglobin exhibit deviations from the regular pH dependence of exchange that is characteristic of cyanomethemoglobin. In oxyhemoglobin, the deviation from the normal exchange pattern is centered at pH 7.4 and is in the direction of increased exchange or solvent accessibility. The effect in deoxyhemogloin, while occurring at the same pH and being of the same order of magnitude, is in the opposite direction, thus suggesting a pH-induced conformational transition leading to a less accessible structure. The width of these pH-induced deviations in solvent accessibility is approximately 1 pH unit in both cases. We propose a model in which specific interactions between charged groups in both froms of ferrohemoglobin account for these deviations.